Abstract. Land cover plays a key role in various biophysical processes related to global climate and terrestrial biogeochemistry. Although global land cover has dramatically changed over the last few centuries, until now there has been no consistent way of quantifying the changes globally. In this study we used long-term climate and soils data along with coarse resolution satellite observations to quantify the magnitude and spatial extent of large-scale land cover changes attributable to anthropogenic processes. Differences between potential leaf area index (LAI), derived from climate-soil-leaf area equilibrium, and actual leaf area index obtained from satellite data are used to estimate changes in land cover. Further, changes in LAI between potential and actual conditions are linked to climate by expressing them as possible changes in radiometric surface temperatures (T^) resulting from changes in surface energy partitioning. As expected, areas with high population densities, such as India, China, and western Europe showed large reductions in LAI. Changes in global land cover expressed as summer, midafternoon T" ranged from -8° to -F16''C. Deforestation resulted in an increase in T^, while irrigated agriculture reduced the T^. Many of the current general circulation models (GCMs) use potential vegetation maps to represent global vegetation. Our results indicate that there are widespread changes in global land cover due to deforestation and agriculture below the resolution of many GCMs, and these changes could have a significant impact on climate. Potential and actual LAI data sets are available for climate modelers at 0.5° X 0.5° resolution to study the possible impacts of land cover changes on global temperatures and circulation patterns.
'ban 1 in deserts to greater than 10 over tropical rain forests; therefore changes in LAI can also be indicative o f land cover C ln r iV r if f h it i Q Q f t h v / t h e : A m p r i r n n T T n i i^n ------------rT ijr_ . j p betw een climate-and soil-defined vegetation (potential) and actual vegetation. By using a biophysical variable (L A I), we assumed the influence o f the inconsistencies in current vege tation classification schem es could be minimized. The purpose o f this paper is to present a quantitative anal ysis o f the spatial distribution o f global land cover changes. Our focus is on anthropogenic changes in land cover, which have occurred over extensive areas, between potential (natural conditions) and present vegetation.
M ethods
T o allow for global comparability, we define land cover changes only in terms o f differences in maximum LAI. W e believe the differences in seasonal maximum LAI are strong indicators o f a land cover change and provide a much needed starting point for global land cover change analysis. Maximum LAI under potential and actual conditions for each 0.5° X 0.5° latitude/longitude grid cell was estim ated as follows. Changes in surface tem perature resulting from land cover changes is an important aspect o f climate change that needs to be better quantified. Land cover changes also produce several indirect effects on climatic processes through the release of CO2 from deforestation, biom ass burning, trace gas emissions, land degradation leading to an increase in albedo, and chang ing hydrologic retention. Better m onitoring o f land cover changes and resulting biophysical responses is necessary to understand the true impacts o f land cover changes on global environment and habitability.
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